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Even if such a cloud were 1 kilometer thick and all its droplets should be brought down, they would produce a water layer only 0 074 cm deep. Obviously, therefore, the mere mixing of masses of humid air at different temperatures cannot produce any appreciable precipitation in the form of rain or snow.
Condensation Due to Dynamic Cooling.—Dynamic cooling incident to vertical convection is, by far, the most effective method of inducing precipitation, but even when the convection is adiabatic it is not immediately obvious, from the initial temperature, humidity, and pressure, just how much water will be precipitated as the result of a given increase of altitude, nor even for a given decrease of temperature. This is because the rate of cooling with elevation is affected by the latent heat of vaporization, and the amount of condensation, in turn, decreased by the increase of volume, which itself is a function of the temperature and pressure. The problem is further complicated, on passing to temperatures below 0° C., by the latent heat of fusion and by the abrupt considerable change in the heat of vaporization.
It, therefore, will be convenient to consider indepedently four possible stages in the dynamic cooling of a quantity of moist air: (a) the unsatu-rated; (b) the saturated at temperatures above 0° C.; (c) the freezing; and (rf) the saturated at temperatures below 0° C.
This subject has been studied by several investigators, especially Harm,1 Guldberg and Mohn,2 Hertz,3 Neuhoff,4 and Fjeldstad.5 Neu-hoff s paper has been used as the basis of the following brief discussion.
Dry (U nsaturated) Stage.—Let the humidity be such that the mass ratio of dry air to water vapor is l:w. Then the number of calories dQ necessary to change temperature of 1 + w grams of this atmosphere by dT and its volume by dV is given by the equation
dQ « (C, + wC9')dT + ApdV,
in which (\, arid Cv' are the specific heats at constant volume, respectively, of dry air and nnaaturated water vapor, A the reciprocal of the mechanical equivalent, of heat, and p the pressure. But, for n grains,
pV = nRT,
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